ABSTRACT The present study investigated the carbohydrate composition and the pollen content of the mostly produced and consumed honeys in Egypt and correlated these to their antimicrobial effect. Honey samples (clover, citrus, black seed and sider) were collected from beekeepers and/or markets depending on their availability. They were tested for physiochemical and sugar composition. Moreover, they were tested undiluted, and at 75, 50, 30 and 10% (w/v) dilution against
INTRODUCTION
Honey is a drug more than a nutrient. 
Laboratory studies and clinical trials have
shown that honey is an effective broadspectrum antimicrobial agent. (1) (2) (3) (4) (5) (6) (7) (8) The antimicrobial activity of honey has been attributed to hydrogen peroxide, osmolarity, acidity, aromatic acids and phenolic compounds. (9, 10) The high osmolarity of honey is due to the high content of sugar (average over 85% of honey) including fructose, glucose, maltose, sucrose and other types of carbohydrates. (11) Honey also contains oligosaccharides in small quantities. Shin and Ustunol,(2005) related the sugar composition of honeys from different floral sources to the growth inhibition of various intestinal bacteria. (12) Hydrogen peroxide, formed by glucose oxidase originating from the bees, (13) was tested against six food borne pathogens by Taormina, et al (2001) . (14) It was shown that varying levels of antimicrobial activity were present depending on the variety of honey. The activity of honey was attributed not only to hydrogen peroxide but also to antioxidant compounds in honey. (14) Weston, (2000) (15) , on the other hand, mentioned that hydrogen peroxide was the only antibacterial substance of any consequence in honey and that other substances such as propolisderived phenolics, are insignificant in comparison to hydrogen peroxide which is produced by the enzyme glucose oxidase, when honey is diluted. (13) The oxidase originates from the hypopharyngeal glands of honey bees, (16) 
Material and Methods

Honey samples
Honey samples were collected from two sources. Four honey samples were purchased from the local market and 4
were purchased from the local beekeepers. 
Pollen analysis
For the quantitative analysis, the method described by Maurizio (1979) was followed, where all the elements of botanical origin were counted from a subsample of 10 g of honey. (19) For the qualitative analysis, acetolysed slides were made. (20) (22) )
were utilized to assay antimicrobial activity of the collected honeys. Each culture was revised 48h prior to use on blood agar then suspensions were made in nutrient broths.
Assessment of antibacterial activity
The agar well diffusion method was employed to test the antimicrobial activity of the collected honey samples. (24) but with a slight modification as they were using lower aliquots of honey samples (0º, 45º, 90º, and 135º). (24) In case of the absence of a clear inhibition zone, bacterial growth was rated using an inhibition score.
A score of 0 indicated growth equivalent to the control with growth inhibition scored from 1-4 (e.g., 25% inhibition = 1, 50% inhibition = 2, etc.), growth greater than the control was scored in the same way and given a negative value (e.g., 25%
increase = -1, 50% increase = -2, etc.). (25) 
Data in parentheses represent the average diameter of the inhibition zone in cm. Score of 0= growth equivalent to control, 1 = 25%inhibition 2 = 50% inhibition 4 = 100% inhibition, -1=25% increase.
-2 = 50% increase in growth. than that of Spanish unifloral honey which was from 1.11 ± 0.04 to 1.33 ± 0.06, (31) and from 0.93 ± 0.07 to 1.41 ± 0.04. (21) It was also lower than Colombian honey with a reported ratio of 1.21 and 1.26. (32) However, it was consistent with American honey where the ratio was from 1.03 to 1.09. (12) Concerning the sum of fructose + (21) and from 0.062% ± 0.048 to 4.45% ± 3.3 in Spanish unifloral honeys (31) , from
Results
Sugar composition of honey
1.6% ± 0.2 to 3.1% ± 0.4 in American honey (12) and was 3.29%in Colombian honey (32) . 11.76% ± 1.4, (12) ,however, it was consistent with that of another study of Spanish honey where maltose ranged from 2.7% ± 0.3 to 4.9% ± 0.8 . (31) For oligosaccharides, honey samples showed percentages ranging from 0.54% ± 0.76 to 22.53% ± 7.56. This range was higher than that for American honey report where it ranged from 3.8% ± 0.6 to 10.9% ±
(12)
Pollen analysis
The results of microscopical analysis of 
Antimicrobial activity of honey
In this study we have demonstrated that locally produced honeys had activity against some pathogenic bacteria. Our data showed that all honeys tested had some antimicrobial action at concentrations as low as 10%, however, the greatest inhibition was seen with the undiluted honey. The growth of only C. albicans was not inhibited by the honeys (Table 4) .
Similarly, C.albicans was not inhibited by
Australian honeys. (25) However, this yeast species was inhibited by the honey aureus to 50% (score 2) at 75%, 50% and 30% of honey dilution and to 25% (score 1)
at 10% of honey dilution (Table 4) .
In another study, S. aureus was the (24) and an unexpected overall poor activity of Australian honeys was observed against this organism . (25) In the present study, B. cereus was the most inhibited bacterial strain, as it was (Table 4) . B. cereus was also susceptible to the effect of honey in another study. (24) All honey samples were found to reduce to the growth of E.coli to 50%
(score 2) at the undiluted form of honey, and at dilutions of 75% and 50%, however, at 30% dilutions; 25% only of growth was 
